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This document was formerly 
numbered 5100-105 and has been 
changed due to conflict with SDTDC
U.S. DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 

 
SPECIFICATION FOR 

CARGO RESTRAINT SYSTEM, SCHOOL BUS 
 
1.  SCOPE 
 
1.1  Scope.  This specification covers the requirements for a cargo restraint system for use on 
school busses. 
 
2.  APPLICABLE DOCUMENTS 
 
2.1  Issues of documents.  The following documents, of the issue in effect on date of invitation for 
bids or request for proposal, form a part of this specification to the extent specified herein. 
 
2.1.1 Government specifications and standards. 
 
SPECIFICATIONS 
 
  FEDERAL 
 
 V-T-295 - Thread, Nylon 
 DDD-L-20 - Label:  For Clothing, Equipage, and Tentage (General Use) 
 A-A-55301 - Webbing, Textile, Textured or Multifilament Nylon 
 
STANDARDS 
 
  FEDERAL 
 
 FED-STD-123 - Marking for Shipment (Civil Agencies) 
 FED-STD-376 - Preferred Metric Units for General Use By the Federal Government 
 
(Unless otherwise indicated, copies of federal and military specifications, standards, and 
handbooks are available from the Standardization Documents Order Desk, Building 4D, 700 
Robbins Ave., Philadelphia, PA 19111-5094.) 
 
 
2.1.2  Government drawings.  The following form a part of this document to the extent specified 
herein.  Unless otherwise specified, the issues of these documents are those in effect on the date 
of the solicitation or agreement. 
 
 
Beneficial comments (recommendations, additions, deletions) and any pertinent data that may be used in 
improving this document should be addressed to:  USDA Forest Service, Missoula Technology and 
Development Center, Building 1, Fort Missoula, Missoula, MT 59804-7294 by using the Specification 
Comment Sheet at the end of this document or by letter.  
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DRAWINGS 
 
  USDA FOREST SERVICE 
 
 MTDC-948 - Cargo Restraint System, School Bus 
 
(Copies are available from USDA Forest Service, Missoula Technology and Development Center, 
Building 1, Fort Missoula, Missoula, MT 59804-7294.) 
 
2.2  Non-Government publications.  The following documents form a part of this document to the 
extent specified herein.  Unless otherwise specified, the issues of these documents are those in 
effect on the date of the invitation for bids or request for proposals. 
 
AMERICAN SOCIETY FOR QUALITY CONTROL (ASQC) 
 
 Z1.4 - Sampling Procedures and Tables for Inspection by Attributes 
 
(Copies are available from the American Society for Quality Control, 611 East Wisconsin Avenue, 
Milwaukee, WI 53202.) 
 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
 
 D 1974 - Standard Practice for Methods of Closing, Sealing, and Reinforcing Fiberboard  
       Shipping Containers 
 D 3951 - Standard Practice for Commercial Packaging 
 D 5118 - Standard Practice for Fabrication of Fiberboard Shipping Boxes 
 D 6193 - Standard Practice for Stitches and Seams 
 
(Copies are available from ASTM, 100 Barr Harbor Dr., West Conshohocken, PA 19428-2959.) 
 
(Non-Government standards and other publications normally are available from the organizations 
that prepare and distribute the documents.  These documents also may be available in or through 
libraries or other informational services.) 
 
2.3  Order of precedence.  In the event of conflict between the text of this document and the 
references cited herein, the text of this document takes precedence.  Nothing in this document, 
however, shall supersede applicable laws and regulations unless a specific exemption has been 
obtained.   
 
3.  REQUIREMENTS 
 
3.1  First article.  Unless otherwise specified (see 6.2), samples shall be subjected to first article 
inspection (see 6.4) in accordance with 4.3. 
 
3.2  Materials and components.  Materials and components shall be as specified herein and in the 
referenced drawing, MTDC-948. 
 
3.2.1  Nylon mesh.  The nylon mesh basic material shall be a raschel knit conforming to Fablock 
Mills style no. 8885 with #5 finish, no flame retardant (FR) treatment, black in color (see 6.3). 
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3.2.2  1 inch webbing.  The 1 inch webbing shall conform to type III or type III (alternate) of 
A-A-55301.  The color shall be black. 
 
3.2.3  Thread, nylon.  The thread shall conform to type II, class A, size FF of V-T-295.  The color 
shall be black.  
 
3.2.4  Hardware.  
 
3.2.4.1  Tie down ring.  The tie down ring shall be Austin Hardware, Inc., part no. 300-C (see 6.3). 
 
3.2.4.2  1" buckle.  The 1" strap assembly buckle shall be DJ Associates, Inc, part number 279-1, 
Adjustable Snap Hook or Para-Gear Equipment Co., Inc. part number H399 Alligator Snap (see 
6.3). 
 
3.3  Construction.  The construction shall conform in all respects to the referenced drawing, MTDC-
948 and as specified herein. 
 
3.3.1  Stitching.  All stitching shall conform to ASTM D 6193, type 301, 6 to 8 stitches per inch. 
 
3.3.1.1 Type 301 stitching.  Ends of all stitching shall be backstitched or overstitched not less than 
1 inch (1/2 inch for box-x) except where ends are turned under or caught in other seams or 
stitching.  Thread tension shall be maintained so there will be no loose stitching resulting in loose 
bobbin or top thread or excessively tight stitching resulting in puckering of the materials sewn.  The 
lock shall be embedded in the materials sewn. 
 
3.3.1.2  Automatic stitching.  Automatic machines may be used to perform any of the stitch patterns 
provided the requirements for the stitch pattern, stitches per inch, and size and type of thread are 
met; and at least three or more tying, overlapping, or backstitches are used to secure the ends of 
the stitching. 
 
3.3.1.3  Thread ends.  All thread ends shall be trimmed to 1/4 inch maximum length. 
 
3.3.1.4  Lubrication of thread.  There shall be no lubrication of the thread by any means, before or 
during sewing. 
 
3.3.1.5  Stitching margins.  Unless otherwise specified, all stitching margins shall be 1/8 inch. 
 
3.3.2  Fusing ends of nylon webbing.  All ends of webbing shall be fused before assembly for 
stitching, including bias cuts of webbing.  The apparatus used to fuse webbing shall provide 
enough heat to create a smooth edge and with the cut ends of all webbing yarns fused together. 
 
3.3.3  Location marks.  Location marks may be drilled, providing the drill diameter does not exceed 
0.076 inch.  All drill holes shall be covered on the finished item.  Printed markings shall not exceed 
1/32 inch in width. 
 
3.3.4  Repairs.  Repairs such as mends, darns, patches, or splices are not permitted. 
 
3.3.5  Piecing.  No piecing or splicing of components is allowed. 
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3.3.6  Replacement of defective components.  During the cutting and manufacturing process, 
components having material defects or damages that are classified as defects in 4.3.4.1 and 
4.3.4.2 shall be removed from production and replaced with nondefective and properly matched 
components. 
 
3.4  Marking.  The restraint system identification label shall be a sewn-on coated cloth label 
conforming to type VI, class 5 of DDD-L-20.  The size of inscription characters shall be 1/4 -0/+1/16 
inch.  The label shall be located as shown on MTDC-948.  The contents shall dictate label size and 
shall be in the following format: 
 
 CARGO RESTRAINT SYSTEM, SCHOOL BUS 
 USFS Spec. 5100-603 
 [CONTRACT NO.]1/ 
 [MANUFACTURER'S NAME]1/ 
 DATE OF MANUFACTURE: [mm/yy]1/ 
   1/ The contractor shall insert the applicable information indicated. 
 
3.5  Dimensions.  Unless otherwise specified, all dimensions except pattern sizes are finished 
dimensions.  
 
3.6  Workmanship.  All items shall conform to the quality of product established by this document.  
The occurrence of defects shall not exceed the applicable acceptable quality levels.  There shall be 
no defects that affect use, appearance, or serviceability. 
 
3.7  Metric products.  Products manufactured to metric dimensions will be considered on an equal 
basis with those manufactured using inch/pound units, provided they fall within the tolerances 
specified using conversion tables contained in the latest revision of FED-STD-376, and all other 
requirements of this specification are met. 
 
3.8  Recovered materials.  The contractor/offeror is encouraged to use recovered materials to the 
maximum extent possible in accordance with paragraph 23.403 of the Federal Acquisition 
Regulation (FAR). 
 
4.  QUALITY ASSURANCE PROVISIONS 
 
4.1  Responsibility for inspection.  Unless otherwise specified in the contract or purchase order, the 
contractor is responsible for the performance of all inspection requirements (examinations and 
tests) as specified herein.  Except as otherwise specified in the contract or purchase order, the 
contractor may use his/her own or any other facilities suitable for the performance of the inspection 
requirements specified herein, unless disapproved by the Government.  The Government reserves 
the right to perform any of the inspections set forth in this specification where such inspections are 
deemed necessary to ensure supplies and services conform to prescribed requirements. 

4 



5100-603 
 
4.1.1  Responsibility for compliance.  All items shall meet all requirements of sections 3 and 5.  The 
inspection set forth in this specification shall become a part of the contractor's overall inspection 
system or quality program.  The absence of any inspection requirements in the specification shall 
not relieve the contractor of the responsibility of ensuring that all products or supplies submitted to 
the Government for acceptance comply with all requirements of the contract.  Sampling inspection, 
as part of manufacturing operations, is an acceptable practice to ascertain conformance to 
requirements, however, this does not authorize submission of known defective material, either 
indicated or actual, nor does it commit the Government to accept defective material. 
 
4.1.2  Responsibility for dimensional requirements.  Unless otherwise specified in the contract or 
purchase order, the contractor is responsible for ensuring that all specified dimensions have been 
met.  When dimensions cannot be examined on the end item, inspection shall be made at any point 
or at all points in the manufacturing process necessary to ensure compliance with all dimensional 
requirements. 
 
4.1.3  Certification of compliance.  Unless otherwise specified, certificates of compliance supplied 
by the manufacturer of the item, component, or material, listing the specified test method and test 
results obtained, may be furnished in lieu of actual lot by lot testing performed by the contractor 
(see 4.3.2).  When certificates of compliance are submitted, the Government reserves the right to 
check test such items to determine the validity of the certification. 
 
4.2  Sampling for inspections and tests.  Sampling for inspections and tests shall be made in 
accordance with ANSI/ASQC Z1.4.  The inspection level and acceptable quality level (AQL) shall 
be as specified.  All cargo restraint systems submitted for inspection at one time shall be 
considered a lot for purposes of acceptance inspection and test.  A sample unit shall be one 
complete cargo restraint system. 
 
4.3  Quality conformance inspection.  Each end item lot shall be sampled and inspected as 
specified in 4.3.4.1 and 4.3.4.2.  The packaging shall be sampled as specified in 4.4.  Unless 
otherwise specified (see 6.2), first articles submitted in accordance with 3.1 shall be inspected as 
specified in 4.3.4.1 and 4.3.4.2 except that packaging and packing is not required when first articles 
are presented.   The presence of any defect or failure to pass any test shall be cause for rejection 
of the first article. 
 
4.3.1  Component and material inspection.  In accordance with 4.1, components and materials shall 
be inspected in accordance with all the requirements of referenced documents, drawings, and 
standards unless otherwise excluded, amended, modified, or qualified in this specification or 
applicable purchase document. 
 
4.3.2  Certification.  Unless otherwise specified (see 6.2), as part of first article presentations and 
lot inspections, it shall be acceptable for the contractor to provide certificates of compliance for all 
materials and components in lieu of actual lot by lot testing, except as specified in 4.3.2.1.  In 
addition, when the contractor changes component or material suppliers, a new certification based 
on actual test results shall be required.  The contractor shall also furnish a certificate of compliance 
for the requirement of 3.3.1.4 prohibiting use of thread lubricants before or during sewing.  All 
certificates shall include as a minimum: 
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 Specification, type, class, form, etc. as applicable 
 Quantity purchased 
 Purchase source, address, and telephone number 
 Purchase date 
 Lot number traceable to materials used in production 
 Contract number 
 
4.3.3  In-process inspection.  Inspection shall be made at any point or during any phase of the 
manufacturing process to determine whether cut lengths, cut parts, markings for location of 
components, and location of assembled component parts are in accordance with specified 
requirements.  Inspection shall be made to determine that holes drilled for location marking do not 
exceed 0.076 inch diameter and are placed in such a manner that each shall be covered in the 
finished item (see 3.3.3).  Whenever nonconformance is noted, corrections shall be made to the 
parts affected and lot in process.  Components that cannot be corrected shall be removed from 
production. 
 
4.3.4  End item examination. 
 
4.3.4.1  End item visual examination.  The end items shall be examined for the defects list in table I 
on a lot by lot basis.  The lot size shall be expressed in units of complete items.  The inspection 
level shall be S-3, and the acceptable quality level (AQL), expressed in terms of defects per 
hundred units, shall be 4.0 for major defects and 15.0 for combined major and minor defects.  
Unless otherwise specified, defects shall be scored on an individual basis, i.e., each seam, each 
stitching end, each dimension, etc. 
 

TABLE I.  End item visual defects 
                                                                                                                                  Classification 
Examine Defect Major     Minor 
 
Webbing Size or type not as specified X 
 Color not as specified X 
 Any hole, cut, tear, or smash X 
 Abrasion mark, slub, broken end or pick  X 
 Cut ends not fused as specified X 
 Treatment not as specified  X 
 Not firmly and tightly woven X 
 Edges frayed or scalloped X 
 Multiple floats  X 
 
Nylon mesh Not type specified X 
 Color not as specified  X 
 Any hole, cut or tear X 
 Any slub, smash or multiple float  X 
 Any spot or stain  X 
 Poor dye penetration, mottled, streaky or cloudy  X 
 
 
Thread Type, class, subclass, or size not as specified X 
 Any thread lubricated  X 
 Color not as specified   X 
(cont)                                                                                                                                              . 
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TABLE I.  End item visual defects (continued) 

                                                                                                                                  Classification 
Examine Defect Major     Minor 
 
Hardware Finish totally or partially omitted, corroded area, burr, or  
   sharp edge X 
 Orange peel, wrinkles, drops, streaks, thin film or no film X 
 Any part broken, cracked, chipped, distorted, twisted or  
   out of shape X 
 Any dirt or flash   X 
 Any deep scratch or gouge  X 
 Surface not smooth  X 
 Evidence of spray or jetting marks X 
  
 
Seam and  Seam or stitch type not as specified X 
  stitch type  
 
Stitch tension  Loose, resulting in a loose bobbin or top thread  X 
 Excessively tight, resulting in puckering of material  X 
 NOTE: Defects to be scored only when the condition  
  exists for a continuous 4 inches or more,  
  or in several areas with an accumulated  
  distance of 8 inches or more.  Applicable to  
  individual seams. 
 
Stitches per inch  Up to two stitches less than minimum specified  X 
 Three or more stitches less than minimum specified X 
 Two or more stitches in excess of maximum specified  X 
 NOTE: Variation in the number of stitches per inch  
  caused by the operator speeding up the machine 
  and pulling the cloth in order to sew over heavy  
  places or in turning corners shall be classified 
  as follows: 
  (a)  Within the minor defect 
         classification - no defect 
  (b)  Within the major defect 
         classification - minor defect 
  Defect to be scored only when condition exists  
  on any one seam for a length of 6 inches or more 
  or when the combined length of several areas  
  exceeds 10 inches. 
 
Stitch margin Exceeds specified tolerance, up to 1/16 inch   X 
 (not otherwise  Exceeds specified tolerance over 1/16 inch X 
 classified herein)  
 NOTE: Defects to be scored only when the condition  
  exists for 4 inches or more or in several areas  
  with an accumulated distance of 8 inches or  
  more.  Applicable to individual seams. 
(cont)                                                                                                                                              . 
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TABLE I.  End item visual defects (continued) 

                                                                                                                                  Classification 
Examine Defect Major     Minor 
 
Stitching ends Not secured as specified  X 
 
Thread breaks, Not overstitched as specified  X 
 skipped stitches 
 or runoffs 
 NOTE: Thread breaks or two or more consecutive  
  skipped or runoff stitches not overstitched  
  shall be classified as open seams. 
 
Components and Any component part omitted or not as specified or any  
  assembly   operation omitted or not as specified (unless otherwise  
   classified herein) X 
 Needle chews X 
 Any mend, darn, patch, splice, or other unauthorized  
   repair X 
 Any material pleated or caught in stitch line where not  
   specified  X 
 
Piecing  Any piecing or splicing X 
 
Label Wrong type or class X 
 Incorrect type size or information X 
 Not in location specified X 
 Incorrect label margins X               . 
 
4.3.4.2  End item dimensional examination.  End items shall be examined for the defects listed in 
table II on a lot by lot basis.  Only those dimensions that can be evaluated without damaging or 
disassembling the end items shall be examined.  The inspection level shall be S-3.  An AQL, 
expressed in terms of defects per hundred units, shall be 6.5 major defects and 15.0 for combined 
major and minor defects. 
 

TABLE II.  End item dimensional defects 
                                                                                                                                  Classification 
Examine Defect Major     Minor 
 
Dimensions Smaller than nominal dimensions less applicable 
  (overall)   minus tolerance indicated on drawings, but not 
   smaller than nominal dimensions less twice the  
   applicable minus tolerances  X 
 Smaller than nominal dimensions less twice the  
   applicable minus tolerance X 
 Larger than nominal dimensions and applicable plus  
   tolerance  X 
Location Not within specified tolerance  X 
Box-x stitching Dimensions not as specified  X 
Stitch margin Not within specified tolerance  X 
  and gauge                                                                                                                                       . 
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4.4  Packaging inspection.  An examination shall be made to determine that packing and marking 
comply with the section 5 requirements.  Defects shall be scored in accordance with the list below.  
The sample unit shall be one shipping container fully packaged except that it shall not be palletized 
and it need not be closed.  Shipping containers fully packaged that have not been palletized shall 
be examined for defects in closure.  The lot size shall be the number of shipping containers in the 
end item inspection lot.  The inspection level shall be S-2 and the AQL shall be 2.5 defects per 
hundred units. 
 
Examine                  Defect 
Markings Omitted; incorrect; illegible; of improper size, location, sequence, or  
   method of application. 
Materials Any component missing or not as specified. 
 Any component damaged, affecting serviceability. 
Workmanship Inadequate application of components, such as: 
    incomplete closure of container flaps, improper taping, loose strapping,  
    inadequate stapling. 
 Bulged or distorted container. 
Contents Number per container is more or less than required. 
 
 
5.  PREPARATION FOR DELIVERY 
 
5.1  Preservation.  Preservation shall be in accordance with ASTM D 3951 and as specified in the 
contract or purchase order. 
 
5.2  Packaging.  Each cargo restraint system shall be folded, packaged in a plastic bag, and 
closed. 
 
5.3  Packing.  Five (5) cargo restraint systems, packaged as specified, shall be packed in a close-
fitting fiberboard box, minimum burst strength 250 psi, meeting the requirements of the latest 
version of ASTM D 5118.  Boxes shall be in compliance with the National Motor Freight 
Classification.  Each box shall be closed in accordance with the latest version of ASTM D 1974, 
except that the inspection shall be in accordance with 4.4. 
 
5.3  Marking.  In addition to any special marking required by the contract or purchase order, 
shipping containers and unit packs shall be marked in accordance with FED-STD-123.  Bar code 
marking is required.  If the label on the item is not visible without opening the package, the same 
markings shall be printed on a piece of paper and inserted into the unit pack bag prior to closing. 
 
6.  NOTES 
 
6.1  Intended use.  The cargo restraint system is intended to restrain loose items such as fire tools 
on school busses being used as fire crew transports. 
 
6.2  Ordering data.  Purchase documents utilizing this material should specify the following: 
 
 (a)  Number and date of this specification. 
 (b)  When first article samples are not required (see 3.1, 4.3, and 6.4). 
 (c)  When lot by lot testing is required in lieu of certificates of compliance (see 4.3.2). 
 (d)  Preservation, packing, and marking required in addition to specification requirements  
       (see section 5). 
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6.3  Suggested sources.   
 
 Mesh Material 
 Fablock Mills 
 140 Spring Street 
 Murray Hill, NJ  07974 
 
 Hardware 
 Austin Hardware, Inc. 
 8643 South 212th Street 
 Kent, WA  98031 
 
 DJ Associates, Inc. 
 8411 South Zero Street 
 Fort Smith, AR  72903-7097 
 
 Para-Gear Equipment Co., Inc. 
 3839 West Oakton Street 
 Skokie, IL  60076-3438 
 
6.4  First article.  When first articles are required, they shall be inspected and approved under the 
appropriate provisions of Federal Acquisition Regulation 52.209.  The first article shall consist of 
three completely assembled chest harnesses covered under this specification and shall be 
preproduction samples.  The contracting officer should include specific instructions regarding 
arrangements for selection, inspection, and approval of the first articles. 
 
6.5  Notice.  When Government drawings, specifications or other data are used for any other 
purpose other than in connection with a definitely related Government procurement operation, the 
United States Government thereby incurs no responsibility nor any obligation whatsoever. 
 
6.6  Preparing Activity.  USDA Forest Service, Missoula Technology and Development Center 
(MTDC), Building 1, Fort Missoula, Missoula, Montana 59804-7294. 
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USDA 

Forest Service 
Standardization Document 
Improvement Proposal 

 
This form is provided to solicit beneficial comments that may 
improve this document and enhance it's use.  Contractors, 
government activities, manufacturers, vendors, and users are invited 
to submit comments to: 
 
 USDA Forest Service 
 Missoula Technology and Development Center 

Building 1, Fort Missoula 
Missoula, MT  59804-7294 

 
Attach any additional pertinent information that may be of use in 
improving this document to this form and mail in a envelope.  A 
response will be provided when the submitter includes their name 
and address. 
 
NOTE:  This form shall not be used to submit requests for waivers, 
deviations, or clarification of specification requirements on current 
contracts.  Comments submitted on this form do not constitute or 
imply authorization to waive any portion of the document, or to 
amend contractual requirements. 

Document Identification:  5100-603 - CARGO RESTRAINT SYSTEM, SCHOOL BUS 
 
 
Submitter's Name (Optional. Please print or type):   Submitter's Organization and Address: 
 
_________________________________ _________________________________ 
 
  � Vendor      � User      � Manufacturer _________________________________ 
 
Phone Number:_____________________ _________________________________ 
 
Date:_____________________________ _________________________________ 
 
 � Has any part of the Document created problems or required interpretation in procurement use? 
 � Is any part of the Document too rigid, restrictive, loose, or ambiguous?  Please explain below: 
  Give paragraph number and wording: ___________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
  Recommended change(s):_________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
  Reason for recommended change(s):____________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
Remarks: 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
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USDA Forest Service 
Missoula Technology and Development Center 
Building 1, Fort Missoula 
Missoula, MT  59804-7924 
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